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MEASURING DISPLACEMENT EFFECTS ACROSS GAMING PRODUCTS: A STUDY OF AUSTRALIAN GAMBLING MARKETS
I. Introduction.
The market place for gaming products is an innovative environment. Increasing knowledge of players' tastes and changing technology has lead to increasing product diversity and many jurisdictions across the world have permitted or are considering legalising casinos and high prize machine gaming for the first time. This paper will examine the impact of these new forms of gaming on one particular product in the gambling sector, namely lotto. That is, we seek to establish the extent of displacement effects on lotto games from new entrants into the gaming market, utilising data from a panel of Australian states. Lotto is our focus because in many jurisdictions it has a special status in that it funds important causes, for example student scholarships in Florida and sports and arts provision in the United Kingdom.
To date, a number of studies have looked at policy changes, such as the introduction of a new product into the market, to assess the severity of displacement effects on existing gaming products. However, simple before and after comparisons are invalid. One needs to know what the appropriate counterfactual would have been in the absence of the policy change -which by its very nature is unobservable. The alternative is to look at identical populations exposed to different regimes. Australia represents such a natural experiment. In Australia, betting and gaming legislation is determined at the state level giving rise to some interesting differentials across states within a single country.
Australia provides an ideal setting within which to investigate issues relating to displacement effects given the range of different products introduced at different times by different state governments. It is clear that multiculturalism and diversity exists within Australia which makes direct policy prescriptions difficult; but this does not necessarily imply that countries cannot learn from each others' experiencescommonalities also exist which can be exploited in order to draw sensible policy recommendations. In many respects Australia is the perfect 'laboratory' for work on this topic -the complexity of gaming regulation, variation in the social acceptance of that are important for this kind of analysis. In addition, Australia has a richness of data regarding betting and gaming revenue to surpass most other countries.
The Australian case is particularly relevant to the ongoing debate on the reform of gambling law in Britain, in particular to controversy over the extent to which modern casino style gaming should be permitted. Until now, Britain's casinos have borne little similarity to the international model. They are members' clubs focussed on table games with only ten gaming machines permitted and with these limited to offering a maximum prize of only £2,000. Following the liberal recommendations in the Budd Report (DCMS, 2001) , the Government introduced an only slightly less radical Gambling Bill into Parliament in 2003. This proposed that unlimited prize electronic gaming machines (EGMs) would be permitted in a new generation of 'regional', 'large' and 'small' casinos. 'Regional' casinos would have no limit on the number of devices and could offer multiple styles of gambling such as bingo and betting; 'large' casinos, defined by a minimum square footage designed to encourage their location in town centres rather than residential neighbourhoods, would also have no restraints on the number of machines; 'small' casinos were defined by a minimum space requirement and the number of machines was limited by a maximum ratio of machines to (pubs and bars) and clubs and these often provide 100-200 machines. Such venues are roughly equivalent to the 'large' casinos in the British legislation. Crucially for our purpose, separate data are available for turnover, player losses, etc in these two sectors, labelled 'casinos and 'EGMs' in the data set available to us. Australia therefore offers the possibility of analysing the impact of both super-casinos (access to which will necessarily involve significant travel for most of the population) and a network of more local machine gaming venues. The close relevance of the Australian experience to proposals for Britain has been recognised in the debate on the link between machine gaming and problem gambling (Dodgson, Maunders and Chesters, 2004 ) but here we exploit it to inform the question of whether either super-casinos or a network of local EGM venues draw expenditure from state on-line lotteries.
The question is of some general interest. It is clear that in a world of budget constraints the introduction of a new product will necessarily lead to resources being diverted from the purchase of other products. Thus, as the portfolio of gambling products expands, it is interesting to ask whether the displacement comes from within the gambling sector or from elsewhere. The cannibalisation of existing products by new forms of gambling would limit the extent to which product innovation would lead to growth of gambling in total. The alternative is that product innovation here shifts resources from other sectors of the economy. So it may be the case that the observed product innovation is a result of players quickly becoming bored of games and needing constant stimulation in order that the sector can retain its revenue positions; or such innovations may be leading to actual growth of total gambling activity through external displacement effects.
Background and literature review.
In order to place the empirical analysis in context we will begin by providing a brief outline of the gaming sector in Australia. For a full review of gambling in Australia, see the comprehensive report by the Australian Productivity Commission (1999). We will which players purchase and then scratch off panels to reveal whether or not they have won. They are usually priced from AU$1-10. The prizes tend to be relatively small but the probability of winning is typically better than that of other lottery products. 
Literature Review
There have been a number of attempts to assess cannibalisation within the gambling sector (for a review, see Paton, Siegel and Vaughan Williams, 2003 ). Here we focus on studies that include examination of the impact of casino gaming on lotteries. Evidence is predominantly American. Anderson and Navan (1996) reported a negative relationship between state lottery revenue and riverboat gambling in six states. Anders and Siegel (1998) and Siegel and Anders (2001) focused on the impact of Indian gaming on lottery revenue in Arizona. They estimate that a 10% increase in the number of slot machines 3 in casinos located on reservations is associated with a 3.7% decline in lotto sales and thus partially accept the operator's argument that declining lottery sales can be blamed on the spread of Indian gaming. However, they caution that such a finding may not be generalisable across states, noting for example that Steinnes (1998) had found smaller impacts for Minnesota.
Recent contributions have attempted to gain more general insight by applying fixed effects analysis to annual data from panels of states. Elliott and Navan (2002) and Fink and Rork (2003) found strong displacement effects on lottery revenue from riverboat and commercial (i.e. non Tribal) casino sectors respectively. For example, Fink and Rork estimated that if casino games take an extra $5 from consumers, lottery turnover declines by $1.60. By contrast, Walker (2000) reported that in a lottery demand equation, casino revenue attracted a significant positive coefficient, implying that increases in casino gaming actually raise lottery sales, a contrast with other research findings in the US and possibly explained by a failure to account for endogeneity issues.
From the perspective of potential to inform policy formation in other countries, we are sceptical over the usefulness of the findings from studies such as these since they average out impacts over states with very different styles of casino in very different In this paper we will look in the Australian data for evidence of any displacement of lotto spending by EGMs. We control for displacement from other (non-gambling) leisure and entertainment activities 4 .
Data
Data on gaming were provided by the Tasmanian Gaming Commission (2003) The variable to be modelled is lotto turnover and Figure 1 shows the real per capita lotto turnover by state for the period considered in our data. Simply eyeballing the data, we can see that lotto sales in WA (the only state where EGMs are illegal) have seen the greatest growth over the period. NSW, which has the greatest number of EGMs, has seen stable lotto turnover; however gaming machines were introduced there long before our data begin. Victoria seems to have seen a fall in lotto turnover in the 1990s
corresponding to the introduction of EGMs, but the opposite is true for the Northern Territory. However, it is difficult to extract information from this kind of univariate analysis and hence the next section will discuss the multivariate framework that will be employed to investigate potential displacement effects. Given that our interest is in the displacement effect on lotto from the introduction of alternative forms of gaming, it G consists of: other lotteries, instants, casinos, minor gaming (e.g. bingo), keno (a machine game with a structure similar to that of lotto) and
EGMs. it X consists of a mixture of variables. Unemployment is included (to try to capture aspects of the business cycle that might impact on lottery play) along with a time trend. Expenditure on tobacco and alcohol is added as a proxy for the prevalence of permissive attitudes in a state (Forrest and Gulley, 2006 show for UK households that there is strong positive correlation between expenditure on alcohol, tobacco and each of six types of gambling including lotto). Finally, spending in cafes/restaurants and hotels is included to capture potential displacement effects from the broader leisure and entertainment sector, as suggested by previous literature. It is not possible explicitly to Potentially, however, it also is not without problems. EGMs are found in many (although not all) hotels and so there may be a high degree of correlation between expenditure in this category and expenditure on EGMs even though the figure for cafes/ restaurants and hotels excludes EGM revenue (the cafes/ restaurants and hotels category picks up mainly food and snack expenditure). A quick look at the correlation coefficient between these two groups shows, however, that there appears not to be a problem (the correlation is 0.0335) and so both categories of expenditure were included in the model.
The inclusion of dummy variables to capture the impact of the introduction of new
gaming opportunities is rather crude in that it does not allow for the fact that the long run effect maybe different from the initial impact. It is, however, possible to measure the displacement effects more precisely given that we know the turnover from alternative gaming activities. Therefore the above model is rerun where it G now represents the turnover from each form of gambling. This allows us to measure the average displacement effects over time. However, this specification raises a potential endogeneity problem. Turnover for each of the alternative gaming opportunities is potentially endogenous.
Given that consumers simultaneously decide how to allocate their expenditure across gaming activities, turnover of keno, say, is likely to be endogenous to lotto turnover,
. However, we do have a potential instrument for turnover in each of the alternative gaming activities and this is the corresponding expenditure. Note that turnover is the amount bet regardless of the amount returned as winnings. For example, in the case of EGMs, turnover is the total amount paid into the machines, unadjusted for the amount that is returned as winnings. Expenditure, however, is the amount spent after winnings have been accounted for.
Turnover and expenditure differ in the gambling industry due to player losses but they are obviously highly correlated, which satisfies one criterion for a good instrument. However it would be inappropriate to use expenditure as an instrument for turnover unless price (take-out) were exogenous. For most gambling media this is the case as the take-out rate it is set by a regulator or by legislation and is also a function of the tax imposed on the gaming activity. In the case of Australia, the taxation of gambling is a combination of federal and states taxes, adding interesting exogenous variation in expenditure relative to turnover across states. The average national gambling taxation in 1999-00 was AU$275 per capita. However, it was much higher in Victoria with a per capita tax of AU$385. Gambling taxes in 1999-00 were AU$4.4 billion, 2.2% of total taxation. Table 2 shows the breakdown of EGM prices and taxes by state as an example of the variation that is observed. For full tables revealing the full taxation differentials by gaming product across states, see Chapter 13, Productivity Commission (1999) . It is clear that expenditure therefore differs from turnover due to exogenous variation in regulation and taxation and is therefore a suitable instrument for turnover.
It should also be noted that using a two-tail Pearson Correlation test, correlation was found between EGM expenditure and EGMs turnover at the 1% level of significance and no correlation was found between EGM expenditure and the error term in equation
(1). This is also true for all the other gaming expenditure variables. We are, therefore, as content as one may be that they are suitable instruments for turnover. The final model is therefore estimated by two stage least squares (2SLS).
Results
The three specifications estimated are: first, a dummy variables specification that concentrates on the impact at the point of introduction of alternative gaming activities and assumes this to be constant from that point on; second, a specification that replaces the dummy variables with the respective level of turnover for the alternative forms of gaming; and finally, we perform an instrumental variable estimation, using expenditure to instrument turnover. The results are presented in Table3. The first thing to note is the relative performance of the three models. It is clear in terms of 2 R criteria that the dummy variables specification fits the data well; however, for reasons discussed below, we feel this model is misspecified. As we move from the turnover model to the final instrumental variables (IV) model, we see that the goodness of fit improves. The IV fits The dummy variable estimates of the displacement effects report a very different story from the IV estimates. This is perhaps not too surprising as they are capturing different effects. The dummy variables are constructed to be zero until a gaming product is introduced and one thereafter. This assumes that the effect at the point of introduction is constant from that point forward in time. However this may not be the case. The initial impact in the first year say following the launch of a new gaming activity may be very different from the long term impact, say 10 years later. Removing the dummy variables and replacing them with the annual turnover for new gaming activities will capture these potential changes through time. The resultant estimate in this case tells us about the average displacement effects of new gaming activities.
One can see that the displacement effects from lotteries and minor gaming lose significance in the IV model and this is perhaps explained by the fact that they are the most likely endogenous gaming activities. The impact of EGMs is not picked up in the dummy variable specification but is significant in the other models. This is not surprising as EGMs exist in multiple small venues and these will have taken time to develop -so the growth of EGMs and any resultant impact on lotto is likely to occur gradually. Instant scratch cards, produced by the state lottery organisations, are not significant in any of the models: instants appear to grow the lottery market rather than cannibalise the on-line games. The IV results suggest that, in the case of other forms of gaming, there are negative displacement effects on lotto from the introduction of keno (which is significant in all specifications) and EGMs -with the quantitative effects from keno (-0.286) being larger than that from EGMs (-0.016). For 'casinos', however, the sign of the estimated coefficient is positive (+0.017) in the IV specification. This suggests, as in Walker's (2000) US study, that growth in casino gaming reinforces growth in lotto sales. Such results are possible because a new product may cannibalise existing products (positive displacement) or promote them by spreading or deepening the taste for gambling as a generic activity (negative displacement). We find that turnover in Australian 'casinos' (which will include table and machine games) boosts rather than curtails sales of lotto and lotto-style products. Presumably this is because trips to these regional casinos advertise the idea of gambling to participants; but, for most people, access to a casino is not available on a weekly or daily basis, so that, after their trip, it is not an option to replace the regular purchase of lottery tickets with regular gaming in the casino. By contrast, increases in EGM turnover are shown by our results to be at the expense of lotto sales. Such cannibalisation is unsurprising.
Putting money in machines or spending it at the lottery booth are clear alternatives Tobacco and alcohol expenditure were also included as a means of capturing differences in the degree of permissive attitudes across states and time and are found to have interesting coefficient estimates. In terms of our preferred IV model, that on tobacco expenditure is found to be negative and that on alcohol expenditure is found to be positive. These findings are therefore inconclusive if we view them as proxies for permissive attitudes to the group of products known as 'vices', and are even more confusing if we consider the locations in which they are sold. Tobacco is sold in retail outlets that are also allowed to sell lotto tickets and alcohol is sold at venues that are not licensed to sell lotto tickets. In this perspective, the results are contradictory to a priori expectations. Australia has a strong antismoking lobby and the negative coefficient on the smoking variable might be picking up a cultural shift away from smoking in general. In terms of the wider leisure industry, we find a positive impact on expenditure in cafes, restaurants and hotels only in the case of the dummy variable specification. The state fixed effects vary across the specification but make most sense in the context of the IV model. Here we find significant effects for New South Wales and Victoria, the two states which are known to be the most liberal in terms of gambling legislation. This suggests that the fixed effects, rather than the drinking and smoking variables, may be picking up the degree of permissiveness across states.
As regards the business cycle (looking at the IV model) we find no significant effect on lotto sales from the rate of unemployment or from disposable income; but there is a positive and significant time trend. Whilst the existing literature talks of lottery fatigue and a tendency for sales to fall through time, one should remember that lotto here refers to the total turnover from all on-line games and over the period under examination significant changes in the lotto market have occurred such as the establishment of the two large multi-state lotto games. This may explain the positive time trend in lotto turnover. One way to disentangle these effects would be to introduce into the model dummy variables which switch to one when the each state joined the multi-state games.
The problem with this approach is that, given the nature of a multi-state game, most of the dummy variables will switch to one at the same time. Moreover, the analysis above has already shown the potential misspecification that arises through the inclusion of this type of dummy variable. In this case it is not possible to replace the dummy variables with the respective turnover as turnover for lotto is the dependent variable in the model.
We therefore have allowed all of these effects to be absorbed by a time trend.
Conclusions
The literature on the relationship between different forms of gambling has often focused on 'substitution' and 'complementarity' between products. Often, however, these terms are misapplied because, following standard usage in economics, they should be reserved for referring to the issue of whether cross-price elasticities are positive or negative, not to the quite separate question of whether the introduction and spread of a new gambling medium cannibalises sales from existing media. Here, we have focused on the latter question. Our case study has been of whether sales of lotto and lotto-style products in Australia were displaced by the introduction and growth of large casinos and by the spread of casino-style machine gaming within neighbourhood hotels (pubs) and clubs. Opposite results were found in the two cases.
The emergence of the thirteen (super-) casinos appeared to reinforce the lotto market whereas machines in the network of local gaming venues diverted money away from lotto.
The results are of relevance to the policy debate in Great Britain where modern EGMs are to be permitted for the first time. Those forming the central product of a new 'regional' (super-) casino will pose no threat to National Lottery sales, according to indications from Australia. If there is only one regional casino in the country, which there will be for the time being, it will, even more so than for the thirteen in Australia, be remote from most of the population and the destination only for infrequent visits.
Expenditure there is unlikely to displace weekly or twice-weekly lottery play. It would seem more likely that it would divert expenditure away from alternative tourist destinations for day or weekend trips (although this hypothesis has not been tested in this paper).
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